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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a dielectric film good for use in a sputtering target by 
providing a specific value or above of density and regulating the amount of Sr within a 
specified range expressed in terms of molar ratio based on Ru. 

SOLUTION: This sintered compact has 3.5 g/cm3 density and the amount of Sr is 1.1 to 
1.3 times expressed in terms of molar ratio based on Ru. The sintered compact is produced 
by mixing 40-70% of strontium carbonate with 60-30% of ruthenium oxide expressed in terms 
of weight ratio and then passing the resultant mixture through a calcining and a baking steps. 
The calcination is preferably carried out at 1,100-1,400° C. Water and an organic binder are 
added to the resultant calcined powder to provide a slurrylike state. The obtained slurry is 
mixed and then spray-dried. The powder is subsequently formed with a metal mold forming 
method, a cold isostatic pressing method, etc., by taking the shape, size, etc., of the sintered 
compact into consideration. The forming pressure is preferably 1.0 t/cm2. The baking of the 
formed compact is preferably performed at 1,500-1,700° C. At this time, a baking jig made of 
zirconia or a spinel is preferably used as the baking jig. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a ruthenium acid 
strontium target for forming in sputtering the ruthenium acid strontium film used for the memory for 
computers etc. 
[0002] 

[Description of the Prior Art] Although it is possible to use ruthenium oxide for an electrode and to use 
BST (barium strontium titanium) for a strong dielectric film as a capacitor of next-generation 
semiconductor memory, on the other hand, both affinity poses a problem. Then, by inserting ruthenium 
acid strontium among these, to raise adhesion is desired, and in order to form the film of this ruthenium 
acid strontium, sputtering is used. 

[0003] The schematic diagram of the common sputtering system to drawing 1 is shown. The 
counterelectrode (cathode (target) 3 and anode plate 4) of two sheets is placed into a vacuum chamber, 
and high tension is applied. Gas inlet 2 The cation which supplied Ar gas produced glow discharge and 
was generated is the cathode (target) 3 which it is accelerated all over electric field and is a raw material. 
It collides with a front face. Therefore, in a vacuum, it is flown with momentum and the atom on the 
front face of a target and a molecule are a substrate 5. It deposits upwards. Therefore, cathode 3 It will 
be a substrate 5 if the target to accomplish is formed with the sintered compact of ruthenium acid 
strontium. The film of ruthenium acid strontium can be formed upwards. Thus, the technique of 
generating a thin film is called sputtering. 

[0004] The ruthenium acid strontium target which accomplishes the conventional target was produced 
through shaping and baking, after mixing the fine particles of ruthenium oxide with a strontium oxide. 
[0005] 

[Problem(s) to be Solved by the Invention] The above-mentioned sputtering is performed in a vacuum, 
and if a degree of vacuum is low at this time, the effectiveness of sputtering will fall. However, by the 
manufacture approach of the conventional ruthenium acid strontium sintered compact, since a high- 
density thing was not able to be manufactured, in the target itself, this had become the hindrance of the 
conditions of a high vacuum including pore (air) inside. Therefore, the target of conventional ruthenium 
acid strontium had the very bad effectiveness of sputtering, and it was not practical. 
[0006] Moreover, when the spatter of the ruthenium acid strontium was carried out, strontium 
evaporated during sputtering, the strontium in the spatter film decreased in number rather than the 
presentation of a sputtering target, and there was a problem that a property fell. For this reason, the 
conventional ruthenium acid strontium sintered compact was not able to be used as a sputtering target. 
[0007] 

[Means for Solving the Problem] In this invention, a three or more consistency 3.5 g/cm high-density 
ruthenium acid strontium sintered compact is obtained by using the ruthenium acid strontium temporary- 
quenching powder which carried out temporary-quenching composition from a strontium carbonate and 
ruthenium oxide as a raw material. When this uses the obtained sintered compact as a sputtering target, a 
good dielectric film can be obtained. 

[0008] Moreover, in order to use a ruthenium acid strontium sintered compact as a sputtering target, 
since strontium evaporates during sputtering, the amount of strontium must be made superfluous. On the 
other hand, even if there are too many amounts of strontium, in order that the strontium after sputtering 
may remain as an impurity, a property falls. As a result of experimenting in many things from this, it 
found out that the mole ratio to the ruthenium of the strontium in a ruthenium acid strontium sintered 
compact suitable as a sputtering target was 1 .1 to 1.3. 

[0009] this invention controls temporary-quenching temperature and sintering temperature, after the 
strontium carbonate prepared by the weight ratio and ruthenium oxide prepares the mixing ratio of a 
strontium carbonate an d ruthenium oxide at 60 to 30% 40 to 70% - the strontium in a sintered compact 
- a ruthenium - receiving - a mole ratio - 1.1 from 1.3 The ruthenium acid strontium sintered 
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compact which is twice can be manufactured. When this sintered compact is used as a sputtering target, 
a good dielectric film can be obtained. 

[0010] Furthermore, temporary-quenching temperature has desirable 1 100 to 1400 degrees C. In the 
case of 1 100 degrees C or less, an unreacted strontium carbonate remains and the consistency of a 
sintered compact is reduced. Above 1400 degrees C, grain growth becomes large and a degree of 
sintering falls. 

[001 1] In this invention, it mixes, after adding water and an organic system binder to the above- 
mentioned temporary-quenching powder and making it the shape of a slurry, and spray drying is carried 
out. Powder is fabricated in consideration of a sintered compact configuration, size, etc. which should be 
desired by the fabricating method for which it was most suitable out of the fabricating methods, such as 
metal mold shaping and a cold isostatic press, in order to obtain a precise sintered compact as moulding 
pressure at this time - the minimum - 0.8 ton/cm2 - it is good preferably to fabricate by two or more 
__X r 0 ton/cm 

[0012] Baking of a molding object is performed at 1 500 to 1700 degrees C. I n the case of 1500 degrees 
C or less, a consistency cannot go up and it cannot use as a sputtering target. Moreover, above 1700 
degrees C, it reacts with the base version and it becomes difficult to maintain the configuration of a 
sintered compact. Moreover, since ruthenium acid strontium usually has high reactivity with the alumina 
often used as burning tools, a zirconia or a spinel is u sed as burning tools. 
[0013] ' 

[Example] Hereafter, the example of this invention is explained. 

[0014] 60% of strontium carbonates and the raw material of 40% of ruthenium oxide were mixed with 
the ball mill by the one-fold example quantitative ratio, and it considered as the slurry, and after 
desiccation, temporary-quenching composition was carried out at 1230 degrees C, and ruthenium acid 
strontium temporary -quenching powder was obtained. Water and an organic system binder were mixed 
with temporary-quenching powder, and spray drying was performed at 200 degrees C. After carrying out 
press forming and making it sinter at 1600 to 1700 degrees C t hrough a cleaning process for 2 hours, 
"grinding was carried out so that it might be set to phi300x6t. The obtained sintered compact is 
consistency 4.0 g/cm3. It was able to become and was able to be used as a good target ingredient. 
[0015] 60% of strontium carbonates and 40% of ruthenium oxide were mixed with the ball mill by the 
example duplex quantitative ratio, it considered as the slurry, and the diameter of an average crystal and 
sintered compact consistency of a swing and ruthenium acid strontium were investigated for temporary- 
quenching temperature at 1200 to 1400 degrees C after desiccation. In any case, a consistency is a result 
as shown in a table 13.5 g/cm3 It became the above. 

[0016] On the other hand, when the conventional ruthenium acid strontium sintered compact which 
mixes, fabricates and comes to calcinate a strontium oxide and ruthenium oxide powder as an example 
of a comparison was produced, the consistency was as low as 3 cm 2.8g /, and was what has much pores 
inside. 

[0017] When the equipment which produces a target with the ruthenium acid strontium of these this 
invention examples and the example of a comparison, and is shown in drawing 1 performed sputtering, 
in the thing of the example of a comparison, the degree of vacuum in a chamber became low, and the 
effectiveness of sputtering was bad. 

[0018] On the other hand, it is a consistency 3.5 g/cm3 Efficient sputtering was able to be performed in 
this invention example considered as the above. 
[0019] 
[A table 1] 
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[0020] 60% of strontium carbonates and 40% of ruthenium oxide are mixed with a ball mill by the 
http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 6/27/04 



Page 3 of 3 



three-fold example quantitative ratio, and it considers as a slurry, and after desiccation, temporary- 
quenching composition is carried out at 1230 degrees C, and ruthenium acid strontium temporary- 
quenching powder is obtained. Water and an organic system binder are mixed with temporary- 
quenching powder, and spray drying is performed at 200 degrees C. After carrying out press forming 
and making it sinter at 1680 degrees C through a cleaning process for 2 hours, grinding was carried out 
so that it might be set to phi300x6t. The mole ratio to the ruthenium of the strontium in the obtained 
sintered compact is L20, and this became a good target ingredient. 

[0021] 60% of strontium carbonates and 40% of ruthenium oxide are mixed with a ball mill by the four- 
fold example quantitative ratio, and it considers as a slurry, and is [ temperature / after desiccation and / 
temporary-quenching ] ICP at 1600 to 1700 degrees C in 1200 to 1400 degrees C, and sintering 
temperature about the amount of strontium in a swing and a ruthenium acid strontium sintered compact. 
It investigated. The mole ratio to a ruthenium showed the amount of strontium. 
[0022] It was possible by adjusting temporary -quenching temperature and burning temperature for a 
result, as shown in a table 2 to have controlled the mole ratio to the ruthenium of the strontium in a 
sintered compact. 

[0023] On the other hand, what set the mole ratio of strontium to a ruthenium to 1 as an example of a 
comparison was prepared. 

[0024] Using the ruthenium acid strontium of these this invention examples and examples of a 
comparison, the target for sputtering was produced and the equipment shown in drawing 1 performed 
sputtering. Consequently, in the example of a comparison, while in use, strontium evaporated and the 
property has fallen. On the other hand, lowering of a property in use was not seen in this invention 
example which set the mole ratio to the ruthenium of strontium as the range of 1 . 1-1 .3. 
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[0026] 

[Effect of the Invention] This invention can obtain a with an or more [ 3.5g //cm ] 3 consistency high- 
density ruthenium acid strontium sintered compact by using the ruthenium acid strontium temporary- 
quenching powder which carried out temporary-quenching composition from a strontium carbonate and 
ruthenium oxide as a raw material. Moreover, when this sintered compact is used as a sputtering target, a 
good dielectric film can be obtained. 

[0027] Since strontium is 1.1 to 1.3 times in a mole ratio to a ruthenium, the ruthenium acid strontium 
sintered compact obtained by this invention can obtain the good ruthenium acid strontium film, even if 
strontium evaporates in the case of sputtering. 
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